CXCR4 chemokine receptor and integrin signaling co-operate in mediating adhesion and chemoresistance in small cell lung cancer (SCLC) cells.
Small cell lung cancer (SCLC) is an aggressive, rapidly metastazising neoplasm with a high propensity for marrow involvement. SCLC cells express high levels of functional CXCR4 receptors for the chemokine stromal-cell-derived factor-1 (SDF-1/CXCL12). Adhesion of SCLC cells to extracellular matrix or accessory cells within the tumor microenvironment confers resistance to chemotherapy via integrin signaling and thus may be responsible for residual disease and relapses commonly seen in SCLC. We examined the signaling mechanisms that regulate CXCL12-induced adhesion of SCLC cells to fibronectin, collagen, and stromal cells and the effects on SCLC cell chemoresistance. We found that CXCL12-induced integrin activation which resulted in an increased adhesion of SCLC cells to fibronectin and collagen. This was mediated by alpha2, alpha4, alpha5, and beta1 integrins along with CXCR4 activation, which could be inhibited by CXCR4 antagonists. Stromal cells protected SCLC cells from chemotherapy-induced apoptosis, and this protection could also be antagonized by CXCR4 inhibitors. We conclude that activation of integrins and CXCR4 chemokine receptors co-operate in mediating adhesion and survival signals from the tumor microenvironment to SCLC cells. Therefore, CXCR4 antagonists in combination with cytotoxic drugs should be explored in SCLC to overcome CXCL12-mediated adhesion and survival signals in the tumor microenvironment.